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RADIOACTIVITY OF PART OF THE BITUMINOUS 

COAL REGION OF PENNSYLVANIA 

By E 0 D. Patterson

ABSTRACT

Samples of the commercially important coal beds and associated rocks 

in the Pottsville, Allegheny, and Monongahela series of the Pennsylvania!! 

system were collected from lOij. localities in western Pennsylvania. The 

coal and associated rocks examined and sampled at 103 places are nearly 

nonradioactive arid are interpreted to contain essentially no uranium. 

Radioactive coal was found at only one locality in Clearfield County where 

the upper O.U foot of the Lower Freeport coal bed (3.2 feet thick) contains 

an average of 0*019 percent uranium.

INTRODUCTION

The bituminous coal field of Pennsylvania covers an area of approxi 

mately 111,000 square miles in the western half of the state (fig. l). 

This area is in the eastern edge of.the Appalachian Plateau and is under 

lain by Pennsylvanian rocks which contain numerous coal beds of commercial 

quality and thickness. The rocks of the area are essentially horizontal 

except for several broad folds which die out westward.

About one-fifth of the bituminous coal mined in the United States 

comes from western Pennsylvania. This coal, mined as fuel, might be a 

source of uranium, even if the amount of uranium in coal were very small, 

providing the coal could be burned by large users and the uranium 

concentrated in the ash. Nelson and Brill (19M3) reported on the coal 

beds at 18 localities in the bituminous coal field of Pennsylvania and 

J, C. Ferm (195W prepared a report on Beaver, Clearfield, and Jefferson
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Counties, Pa.

Numerous publications describe the coal fields of Pennsylvania (Ashley, 

Keystone Coal Buyers 1 Manual, and numerous county reports of the Pennsyl 

vania Geological Survey), and the area is covered by topographic maps, at a 

scale of Is62,500, issued by the U.S. Geological Survey, dated from 15?OQ 

to 1925>o Information about locations of active coal mines can be obtained 

from the Pennsylvania Department of Health, Mine Water Division, Greensburg, 

Pa.

SCOPE OF INVESTIGATION

The U. S. Geological Survey collected samples, and measured the 

radioactivity of coals and associated rocks in western Pennsylvania with 

a portable scintillation counter, on behalf of the Division of Raw 

Materials of the Atomic Energy Commission. E. D. Patterson and J. L. 

Snider did the field work for this report in the fall of 19f?3 and spring 

of

Sampling was confined to artificial exposures of coal in strip and 

underground mines. The sampling of all coals from all producing areas of 

western Pennsylvania was riot possible due to time limitations, but an 

attempt was made to collect samples from each bed at three or four 

localities in each quadrangle visited. This procedure restricted the 

sampling to the thicker beds which are actively mined.

Samples were collected in one-foot increments, but partings thicker 

than three-eighths inch were excluded. Samples of overlying shale and 

clay underlying the coal were not collected unless a radioactivity 

comparable to more than 0.002 percent equivalent uranium was indicated by 

the scintillation counter readings.

The samples were crushed to minus one-fourth inch particle size and



the radioactivity measured by a portable sealer equipped with an assay cup 

and then shipped to the Washington laboratory of the U.S. Geological Survey 

for radioactivity determination and storage „ Portable sealer measurements 

of radioactivity have agreed closely with the measurements made with 

laboratory sealers in previous investigations (TEI-3fy7» 31*8, IjOlj, and Ij09). 

The findings cited in this report are, for the most part, those of the 

portable sealer e Chemical analyses were made of the few more radioactive 

samples and these are shown in footnotes in table 2.

STRATIGRAPHY

The Pennsylvania rocks in western Pennsylvania are divided into four 

series as follows, beginning with the oldest: Pottsville, Allegheny, 

Conemaugh, and Monongahela. The most important coal beds are in the 

Allegheny and Monongahela series 0 The following discussion is based 

almost entirely on Ashley 8 s (1928) summary of "Bituminous coal fields of 

Pennsylvania." The series and relative position of coal beds are shown 

in table 1.

The rocks in these series include sandstone, shale, limestone, clay, 

and coal. The beds are irregular in thickness and lateral extent. 

According to Ashley (1928, p. 82), the succession most commonly found is, 

in ascending order: 'sandstone, limestone, clay, coal, shale, and sand 

stone 0 The bulk of the rocks are sandstones and shales. Limestone is 

said to be more numerous and thicker to the west, while the sandstones 

and shales are thicker to the east (Ashley, 1928).

Pottsville series

The Pottsville series in western Pennsylvania is relatively thin, 

100 to 300 feet in thickness, and consists mainly of sandstone and



Table 1.—Stratigraphic table showing the relative positions of the 
Pennsylvanian series, coal beds, and localities at which 
coal beds were sampled.

Series

Monongahela

Conemaugh 

Allegheny

Pottsville

Coal bed

Waynesburg
Little Waynesburg
Uniontowa
Sewickley
Redstone
Pittsbur^i

Bakerstown 
Mahoning

Upper Freeport and rider

Lower Freeport

Upper Kittanning 
Middle Kittanning 
Lower Kittanning

Clarion (Upper, Middle,
and Lower) 

Brookville

Mercer
Quakertown
Sharon

Locality number

96, 100
None
None
95
1*8, 55, $9, 60, 61, 9k
1*9, 50, 51, 53, 51*, 57,
58, 63, 6h, 65, 91, 92,
93, 97, 98, 99, 101, 102,
103, 101*

52
56, 62, 82

3, k, 18, 22, 32, 36, 37, 
la, 1*3, 1*5, 67, 70, 71, 71*, 
77, 78, 83, 81*, 85, 90 .
I, 2, 12, 15, 16, 21, 31*,
35, 38, 39, 1*0, 1*1*, 1*6. itf,
69, 75, 81*
7, Ik, 17, 20, 1*2, 88
6, 8, 10, 23, 73
5. 9, 19, 2k, 26, 27, 29,
31, 33, 72, 76, 80, 81, 86,
87, 89
II, 13, 25, 28, 30, 79

13

66, 68
None
None



conglomerate with minor amounts of coal, iron ore, limestone, and 

refractory flint clay (Ashley, 1928, p. 116-117). The coal beds include, 

in ascending order, the Sharon, Quakertown, and Mercer. The Sharon was 

the thickest and cleanest coal, but it has been widely rained and no 

extensive reserves remain (Ashley, 1928). The Quakertown and Mercer coals 

are thin, discontinuous, and impure with large amounts of pyrites at many 

localities. The Mercer coal was sampled in this reconnaissance at 

Localities 66 and 68, but the other coals in the Pottsville series were 

not sampled.

Allegheny series

The Allegheny series contains a number of important coal seams, 

including the Brookvllle, Clarion, Kittanning, and Freeport coals, of 

which the Upper Freeport and the Lower Kittanning are most important. 

The series includes all rocks from the base of the Brookville coal to the 

top of the Upper Freeport coal. There is more shale and less sandstone 

in the Allegheny series than in the underlying Pottsville series, and 

thicker, more persistent coal beds than in the overlying Conemaugh series. 

The Van Port limestone between the Clarion and Lower Kittanning coal beds 

is an important key bed, aiding greatly in the correlation of the coal 

beds. As shown in table 1, samples were collected from all the important 

Allegheny coal beds but sampling was concentrated on the Lower Kittanning 

and Upper Freeport because these beds are more widely mined than the 

other beds. In general, this series thickens from west to east, and the 

number of coal beds increase in that direction also.

The Brookville coal is worked in a few places along the northern 

fringe of the bituminous coal fields, especially near Brookville, Jefferson 

County, and in Clearfield County. It has a high ash content and is known
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locally as the "Dirty An (Ashley, p 0 lilt). The Brookville coal was sampled 

at Locality 13.

Six samples of Clarion coal were obtained in Butler, Clarion, and 

Huntingdon Counties. This coal is commonly thin and not of great comercial 

value, although locally it is of minable thickness, especially in the 

Clarion area where it is stripped.

The Kittanning coals, lower, middle, and upper, are widespread in 

western Pennsylvania. The Lower Kittanning is the most persistent and 

economically important. It ranges from two to four feet in thickness and 

includes partings which range from a knife edge to 6 inches in thickness. 

The bed was sampled at 16 localities, mainly strip mines in Armstrong, 

Bedford, Butler, Cambria, Clarion, Fulton 9 Indiana, and Lawrence Counties. 

There are at least three coals between the Lower Kittanning and Upper 

Kittanning, which are called Middle Kittanning. It is not known whether 

these beds are splits of the same bed or independent beds. Locally one 

or more of these beds are of minable thickness. Samples were collected 

in 6 localities in Butler, Armstrong, and Cambria Counties. The Upper 

Kittanning coal was sampled at 5> localities in Armstrong, Butler, and 

Cambria Counties. This bed, like the Middle Kittanning, is only of local 

importance.

The Lower Freeport coal lies 20 to 65> feet below the Upper Freeport 

and consists of several closely overlying and overlapping coal beds. The 

thickness of the coal changes rapidly within short distances, but large 

areas of thick coal at this horizon are present in Indiana, Cambria, 

Armstrong, Clearfield, and Jefferson Counties. It was sampled at 1? 

localities.

The Upper Freeport coal is the most persistent coal in the Allegheny 

series and ranges in thickness from a few inches to 10 feet and from h to
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6 feet over wide areas. In places it has been cut out by stream erosion 

prior to deposition of the overlying rocks but must have been deposited 

originally over a wide area 0 It was sampled at 20 localities in Armstrong, 

Bedford, Blair, Butler, Cambria, Clearfield, Fayette, Indiana, and 

Somerset Counties during this study.

Conemaugh series

The Conemaugh series contains from 2£ to 30 coal members, most of 

which are now unimportant economically„ This series consists of shale, 

sandstone, conglomerate, limestone, and thin coals, and is £00 to 95>0 

feet thick,, extending from the top of the Upper Freeport coal to the base 

of the Pittsburgh coal. The series is distinguished from the series above 

and below by the relative importance of the coals and the abundance of red 

shale. Conemaugh coals were sampled in four mines i three working the 

Mahoning coal and one the Bakerstown coal, in Bedford and Westraoreland 

Counties„

Monongahela series

This series includes the rocks between the base of the Pittsburgh 

coal and the top of the Waynesburg coa! 0 It ranges in thickness from 200 

to 380 feet in the southwest portion of Pennsylvania, and according to 

Ashley (1928 S p. 97) limestones make up nearly one-half of the thickness. 

The Monongahela series is overlain by the Dunkard series in Washington 

and Greene Counties; nevertheless, some deep shaft mines exploit the 

thick Pittsburgh seam at the base of the Monongahela, This series contains 

six coal beds, of which the most important is the Pittsburgh seam; the 

Waynesburg, Redstone, and Sewickley are of less importance; the Uniontown 

is of minable thickness locally, and the Little Waynesburg is too thin to
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mine.

The Pittsburgh coal, one of the world's most famous coals, is 

responsible in a great part for the development of the steel 'industry in 

the Pittsburgh area because of its thickness and excellent coking qualities, 

A rider coal overlies the main seam, but at most places it is too impure 

to be recovered,, Near Pittsburgh the coal, excluding roof coal, averages 

5 feet thick and is thicker, 6 to 8 feet, in Greene and Fayette Counties. 

This coal was sampled at 20 localities in Allegheny, Fayette, Washington, 

and Westmoreland Counties.

The Redstone coal, due to the progressive exhaustion of the Pittsburgh 

seam, is becoming more important. The stratigraphic position of this coal 

ranges from 30 to 85> feet above the Pittsburgh coal. It has a thickness of 

3 to 5> feet in Westmoreland, Fayette, and Somerset Counties,, It was 

sampled at 6 localities in Fayette and Westmoreland Counties.

The Sewickley seam was sampled at a mine in Fayette County near 

Masontown, where it is k»k feet thickj elsewhere in southeastern Greene 

and Fayette Counties it is 5> to 6 feet thick.

The Uniontown coal, which lies 80 to 100 feet below the top of the 

series, is generally thin or wanting, but is about 3 feet thick near 

Uniontown „ It was not sampled.

The Little Waynesburg coal is less than a foot thick at most 

localities and is represented by black shale elsewhere. It was not 

sampled.

The Waynesburg coal, at the top of the Monongahela series, is a thick 

coal, ranging from £ to 10 feet in thickness, but one-fourth to one-half 

of the thickness consists of clay partings (Ashley, 1928, p. 98). The 

ash content ranges from 10 to 20 percent and it is not widely mined. 

This coal was sampled at two localities in Fayette and Greene Counties.
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RADIOACTIVITY AND URANIUM CONTENT OF COAL BEDS AND CARBONACEOUS SHALE

Only one locality with radioactive coal was found in this reconnaissance. 

At this locality (No. 2), near LeContes Mills, the Lower Freeport coal is 

radioactive in the upper 0.1* foot of the bed. The sample of weathered bony 

coal, 0.1 foot thick, collected at the top of the bed contains O.Oiil per 

cent uranium; the weathered coal and pyrite, 0.3 foot thick, collected 

immediately below contains 0.012 percent uranium. The upper O.ii foot of 

coal in the bed thus contains an average of 0.019 percent uranium. A 

three-inch block of coal found on the dump contained O.Olj.0 percent uranium. 

A search of the immediate area in the mines and outcrops for a distance of 

several miles around the locality failed to find additional radioactivity. 

The source of uranium was not determined.

The black carbonaceous shales of southwestern Pennsylvania were 

examined at many localities with a portable scintillation meter, and a

few samples were collected. No abnormal radioactivity was found,

\ 

DESCRIPTION OF ROCK EXPOSURES EXAMINED

Table 2 shows location, name of coal, thickness, radioactivity and 

uranium content of the coals examined in the area. The localities are 

listed by county and quadrangle, and the coals are listed in stratigraphic 

order beginning with the oldest. The locality numbers used in this table 

correspond to the ones shown on figure 1.

Although the coal beds were sampled in one-foot increments, and each 

sample tested, the sample units are not shown in the following table unless 

a variation in radioactivity requires each sample to be listed.

The coal bed names shown in the table are based on information from 

the mine operators and the county geologic reports of the Pennsylvania



Geological Survey. The name used on the county geologic map is used in 

this report in all cases in preference to the name reported by the mine 

operator.

Localities are difficult to describe in enough detail that they can 

be recovered by a later investigator in areas like western Pennsylvania, 

which have not been surveyed by the General Land Office. The coordinate 

figures given at the end of the locality descriptions in the table show 

locations by distances in feet north of the nearest latitude line and 

east of the nearest longitude line measured from the 1:62,500 series of 

topographic quadrangle maps of the U e S 8 Geological Survey.
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